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 such a fine scale, it is especially 
challenging. I get bored too easily, 
and paleoanthropology provides a 
seemingly unlimited opportunity to 
explore the potential of exciting topics, 
such as evo-devo, to help reduce our 
ignorance about human evolutionary 
history. 
What features do you most admire 
in your colleagues? Intellectual 
horsepower coupled with generosity, 
humility and a sense of humor.
What features do you least admire in 
your colleagues? Self-righteousness, 
an unjustified sense of self-importance, 
a lack of generosity and the inability 
to laugh at yourself. In my experience, 
these traits are highly correlated.
Do you have a scientific hero? That’s 
a difficult one. The colleague I admire 
most for lots of reasons is the late 
Glynn Isaac, who was an archaeologist, 
not a paleoanthropologist. Glynn 
recognized that in the absence of the 
right careful and thoughtful research 
questions, even if you were drowning 
in data, you would be none the wiser. 
If you had a scientific fairy godfather 
what question would you ask him? 
Please, how do you detect homoplasy 
in the hominin fossil record?
If you had a time machine, how far 
would you ask to go back, where 
would you go, and what would you 
want to see? Two million years ago, 
the Turkana Basin in East Africa. 
I would want to follow groups of 
Paranthropus boisei and Homo habilis 
to see what they ate, how they moved, 
what their social structure was like and 
how they used the landscape in good 
times and bad.
If not a paleoanthropologist, then 
what? Either a conductor, or a 
classical pianist. I greatly admire 
the late Claudio Abbado, both as a 
musician, and as a human being. I 
would trade all my publications for 
one of Abbado’s performances of 
Bruckner’s 9th Symphony, or to be 
able to play J.S. Bach’s Partita No. 4 D 
major (BMV 828) like Murray Perahia. 
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What are strigolactones? 
Strigolactones are a family of small 
organic compounds with a four-ring 
structure as simple as ‘ABCD’. The 
ABC rings carry one lactone and the 
D ring another lactone (often called 
the butenolide, just to confuse the 
non-chemists; Figure 1A). There are 
many types of strigolactones and 
different species may have different 
representatives.
Where did the name come from? 
Well the lactone part obviously came 
from the structure and the ‘striga’ 
part came from their first identified 
function. They were originally 
identified as very annoying molecules 
exuded from plant roots because they 
stimulated germination of very harmful
parasitic weeds, such as Striga sp. 
and Orobanche sp. The term ‘striga’ 
comes from the Latin words strix or 
strigis, which mean witch or evil spirit.
How were they discovered? As 
you may have already guessed, 
strigolactones were discovered as 
being the molecule perceived by 
parasitic weeds such as Striga to 
recognise the close proximity to a 
compatible root. Strigolactones exuded
into the rhizosphere were later found 
to enhance the symbiotic relationship 
with arbuscular mycorrhizae (AM 
fungi), common in around 80% of land 
plants and which improves nutrient and
water uptake by plants. 
While these discoveries were 
occurring in the underworld, the above
ground had its own mystery; a long-
distance hormone controlling shoot 
branching was evading discovery. In a
perfect example of ‘a day in the library
is worth months in the lab’, these 
stories collided with the discovery 
that the shoot-branching hormone 
was derived from the same precursor 
as strigolactones and that this 
hormone was indeed strigolactone, or 
strigolactone-derived.
How are they made and regulated? 
Strigolactones are derived from 
ß-carotene which, based on 
Quick guide studies in model species of higher plants, is acted upon by sequential 
enzymatic steps including a 
carotenoid isomerase, two carotenoid
cleavage dioxygeneses, and a 
cytochrome P450 monooxygenase 
named MAX1. Carlactone (Figure 
1A) is a common intermediate 
of strigolactone biosynthesis in 
plants and is produced upstream 
of MAX1. Downstream of MAX1, 
there is considerable diversity in 
strigolactone structures among 
different species (Figure 1B). Major 
open questions in this field are 
what additional enzymes, if any, 
are required downstream of MAX1 
proteins in different species, what is 
the molecular cause of the structural 
diversity of strigolactones and what 
is the consequence or benefit of 
this for their signalling and function 
as hormones and signals in the 
rhizosphere? 
In most species, transcription 
of genes encoding most of the 
strigolactone biosynthesis enzymes is
feedback regulated and regulated by 
the plant hormone auxin. Depending 
on the species, strigolactone levels 
are also influenced by nutrients, 
particularly phosphate. 
Where are they produced? 
Strigolactones are not just made in 
roots. The biosynthetic genes are 
expressed strongly also in stems and 
grafting experiments indicate that 
shoot production of strigolactones 
might be most effective at inhibiting 
branching. About half of the 
biosynthetic pathway occurs in 
the plastid and subsequent steps 
produce molecules that can move 
over long distances, although 
apparently only in the direction of root
to shoot.
What do they do? Like other 
plant hormones, strigolactones 
are involved in a complex whole-
plant signalling network involving 
regulation of and by other plant 
hormones, light and nutrients. 
Some researchers believe that 
strigolactones may have evolved 
as a hormone for mediating whole-
plant responses to nutrient status 
and environmental stress. For 
many species grown under low 
phosphate conditions, strigolactone 
exudation from roots is very high 
and encourages the symbiosis 
with AM fungi. At the same time, 
 
 
 
 
 
 
Current Biology Vol 24 No 20
R988
Current Biology
A B
Carlactone
Strigol
Orobanchol
O O
O
O O
O
O O
O O
O
O
OOH
OH
Figure 1. Strigolactones.
Chemical structures of the strigolactone intermediate, carlactone, and representatives, strigol 
and orobanchol, of the two main classes of strigolactone. Where present, the four rings shown 
are designated ABCD, named sequentially from left to right (naming not shown). (B) Arabidop-
sis wild-type (left) and max4 strigolactone deficient mutant (right).shoot branching is inhibited by 
strigolactone. Dependent on 
phosphate and carbon status, 
strigolactones supress root growth 
and adventitious rooting and enhance 
root hairs and nodulation. In the 
shoot, in addition to branching 
inhibition, they affect stem elongation 
(plant height) and secondary growth 
(wood production). 
How do they work? Major 
components of the perception and 
signalling pathway have already 
been revealed. These include an a/ 
hydrolase as receptor and a complex 
of players including a DELLA protein 
and an F-Box protein. In shoots, a 
protein named D53 has been shown 
to be targeted for degradation in the 
presence of strigolactones and this 
degradation is required for branch 
inhibition. The downstream targets 
are not yet proven, but are likely to 
differ for different processes. 
Strigolactone deficiency is often 
associated with enhanced auxin 
transport. For shoots, there is 
ongoing debate about relative roles 
of auxin transport and the direct 
action of strigolactones on other 
pathways such as through Teosinte 
Branched-1 (TB1; other names BRC1 
and FC1). An enhancer of TB1 gene 
expression was identified as the 
main cause of decreased tillering 
and enhanced yield in domesticated maize compared with its wild 
progenitor, teosinte. 
Do they have commercial potential? 
Yes, based on all the effects of 
strigolactone many commercial 
opportunities could arise — wood 
production, shoot architecture, 
adventitious rooting, root 
development, nutrient acquisition, 
parasitic weeds and more. Already 
it is possible to identify certain 
strigolactones that affect one 
process and not another. However, 
one challenge is to identify stable 
strigolactones or methods of 
delivery that enhance stability. The 
opportunities for genetic manipulation 
of the pathway are also clear.
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In the United States alone, one-third 
of adults and nearly one-quarter of 
children are clinically obese. This 
growing epidemic is of serious concern 
as obesity confers a significant risk 
to developing numerous chronic 
conditions, including cancer, diabetes, 
and heart disease. The alarming 
incidence of obesity and the rising 
costs of treating the associated 
diseases has increased the urgency 
of acquiring a deeper understanding 
of all aspects of adipocyte (fat cell) 
biology, including how these cells 
form, how they are regulated, and 
how increased adiposity leads to 
disease. Since the turn of the new 
century we have witnessed great 
progress in understanding the 
complexities of adipocyte function 
and their developmental origin. As 
a result, our view of adipocytes has 
now changed dramatically. Here, I 
provide a brief primer on some of the 
hot topics that have emerged in this 
field of research, which now includes 
aspects of endocrinology, cardiology, 
cancer biology, and stem cell and 
developmental biology. I also highlight 
some of the unique opportunities for 
therapeutic targeting of adipose tissue 
in metabolic disease. 
The many functions of adipocytes
Storage and release of excess energy
In vertebrates, many cell types 
can accumulate lipid; however, the 
evolution of specialized fat-storing 
cells (‘white adipocytes’) has provided 
a safe and specific compartment for 
this purpose. White adipocytes are 
characterized by the presence of 
a single large lipid droplet and are 
therefore also known as ‘unilocular’ 
adipocytes. Their classical function, 
first and foremost, is to serve as an 
energy bank (Figure 1). During times 
of energy excess, free fatty acids 
(FFAs) enter adipocytes following 
the hydrolysis of triglycerides from 
triglyceride-rich lipoproteins and 
chylomicrons. FFAs are then  
re-esterified into triglycerides 
through the sequential actions 
of multiple enzymes, including 
glycerol-3-phosphate acyltransferase 
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